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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a malfunction from 
occurring in a circuit of a post stage by offsetting dispersion of 
delay times which occur in an output of a circuit to which a plurality 
of power supply voltages are supplied. 

SOLUTION: Logic circuits LC1 and LC2 must have their operations 
synchronized with a common input signal INPUT. However, power 
supply voltages VCC and VDD which can respectively and 
independently fluctuate are supplied, and the logic circuits LCI and 
LC2 are also composed of transistors having a characteristic that 
can independently fluctuate. But, a delay compensation circuit DC2 
to which a power supply voltage VDD similar to that of the logic 
circuit LC2 and which is composed of transistors having the same 
characteristic as those of the logic circuit LC2 is inserted into an 
input side of the logic circuit LC1, and a delay compensation circuit 
DC1 to which a power supply voltage VCC similar to that of the 
logic circuit LC1 and which is composed of transistors having the 
same characteristic as those of the logic circuit LC1 is inserted into 
an input side of the logic circuit LC2. Thereby, it is possible to 
ensure synchronization by offsetting fluctuation influence. 
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mxmi] »i©*wtJEE*HJw&sn, *i ©*»#*< 

JB2 o«H«ff*«#w&*n, we* i ommfi\i)Z 
n. *2©j»«i*Maffiufc*2©wa«**flafa 

£2©»EftftBR£. 

twem ©ttMffiWW&sn. WE*2©jiE«HKB 
»*>6W*snfcwe*2©a*flt*36«4A6n. *i 
©»a&#£fr?T*i©fc»*s&£a*t-**i©ii io 
aBRt, 

WE* 2 ©**Mtffirt<#*&3n, WE* l ©ffitiMNB 

**»6a**n&iwaii!ioa*fli*«*4A6n, *2 
©»a«*4ffoT^2©na«i)c«s**ai^f?.^2 
©RaBRt. 

sni** n t *«?br. 

[R#JR 2 ] * 1 ©MMtffiWU&an. * 1 ©#«•£ 

«r«h9>^^t*». iioiwA*sft, * 

1 ©BfJ&SMiliib*:* l ©a*fS*t£a*-f £* 1 © 
SBttftBR*, 20 

ff2 0«K«EflHR*dn. *2©i*tt*rr*h?> 
we* 1 ©<»#*< a* sn, m 2 onus. 
mm»m tt* 2 ©a*fi#£ a^-rs* 2 ©a®*!* 
®R£, 

we* 1 ©mwtffiww&sn, we* 2 ©i§®ift*B 
»j&»6W**tifcwe*2©ffl*fli^*«4A6n, fB 1 
ammnxzft ^>x* 1 ©«»*§£* a^-r** 1 ©n 
aBRt, 

we* 2 ©«*«E*«tti&sn, we* 1 ©asoiMiB 

»*»6W**nfc«fE*l©W*«W4*6n, «2 30 
©Ra#££?T o TfS 2 ©«J¥*g**l±i^1-*^ 2 ©r- 



£ «h BR. 

m** 3 ] we* 1 ownnmrntem 2 <Dmmns. 

IHBRl©Aafl»WU A^WW©i*WEJB2©« 

WE*l©A:*J«#**#*.&n, M^OttCU 
E* 2 ©««i«ffi£WE* l ©*«g«ffi£#]EEbTWE 
*l©«Mffi«BR£4*3*l©#JEEBR£, 40 

££WE* 2 ©«ag«E<ti^ i^UTfcsWE* 2 ©a 
AiWWBti, A-f W^©£#©WE*2©«8t 

rje*we* 1 ©«K«EEK:#jEELTWE* 1 ©Ras 

£-r-5R#« 1 Xtt 2 E*©*^BR. 
[»*«4] A-f l/^o fc*R 2 ©«£*#■*"** 1 
CDflfWA* Sn, £©* 2 ©«ffi£* 1 ©«£EJC#E 

ltwe* 1 ©flwfcwa-r** 1 © ww*?* t, 
we* 1 ©«£*#■*-** 1 ©tstEmsn. w 50 
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e* 1 © -> 7 9 6 a * $ n^WE* 1 ©ami** 

^■T4*l©jlJS1i*BKi:. 

WE* 1 ©fflflMtHIM»&fflaSft&/W l/"W©i 

#WE* 1 ©«EE£rt*WE* 1 ©Wafl«*<4*. 6 

n. ;:©*i©«E£WE*2©«)£t;:i$EbTWE* 
i©a*fln»ftHi*"ra*2©u^->7^t, 
WE*2©*»*jE*wisn, /wi/^©t*iwa 

W2©*E**r6ME*i©m*WJj3tl. *2© 

m^raa® bfc* 2 (Dmrnzmtzsi 2 ©a® 

UtRBRt, 

WE* 2 ©agftftHK* SftfcttEJK 2 © a* 

flMM«-£*.&n. ;i©*2©a*fli#*«A-f i/^©t 

£©WE* 2 ©«ffi£WE* 1 ©SEfw#ffi-r2)* 3 © 
WE* 1 ©RWlEBMH&Sn. WE* 3 © l^»«>7 

^*6W*snfctte*2©a*fli^4-A6n, *i 
©Rs»«s*fr oti 1 ©a***!i**a;>j-rs* 1 ©n 

SHRfc. 

RE*2©«EE*rrs*2©«*«ffiM9&sn. w 
e*2 ©i/^;i/->7^^6a**nfciirE* 1 ©a*>« 
##4*.&n, *2©»a«)#^ff^T*2©jaiiL«s* 
*aaf**2©RaBR£. 
sin*.* si t s«« fr**^ hr. 

[»#«5] WE* 1 ©«Ji«!«BRtt> Nbfyh©7 
F^XtfA^sn, ^©5-6©l tfyhOTHUXtW 
E*l©«»*ffit*U*Sn, ANDfc*£fT^Ta 
*T**l©iKJ|C**SN (Nttl8UO») fyh 
4MTU 

WE* 2 ©j!i£*&«ERte, N fcfy h©7 J 4 
«*U £©?%©1 tTy h©7h*kXtWE*2©*jg 
«BEtJi«X*Sn, AND«J*£ffoTa?rr£*2© 
RJWFfcN (NISUSLhOlfc) tyh»#U 
WE* 1 ©RaBRtt. WE*2©jiE*t«BR^e>a 

asnfeNtr* Ko«^i:**n*roT»oT. -en 
NDR**fToTU*T*R3©*jftiff*Nif * h# 
we* 2 ©»aBRtt, we* 1 (Dmnmmmm* 5 a 

^StlfcNtTy h©m-ftfc:££*l£-OTfcoT, ^tl 

>encov>TEtesnxtt*E<E©fliWA*»n. a 

ND*»ftffoTU*r*R4©«JWPftN.lf y Yft 

*f*!:t*»«fr*ii«ai75S4©v>Tn*»icE 

*©*^BR. 

[R** 6 ] WE* l ©jliilfifllBRtt, WE* 1 ©» 

aBR mn-ommm* hit z-rmsmizmmtt® 

RfltfiJt^L, 

WE*2©«i£litfltBRtt, WE*2©iraBRi:R|PI 

-©ffi^iiffi* t> fc 6 -r K^ii&BRflifiS **-r 

*c t*^t-r*R*3B 1 7555 ©wrn^trEfc© 
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tarn i (Dmmmnmm 2 (Dmmm^mmm 2 © 

[«**8] ««C*©tfy M»t«»©/t>J-fe;^gE 

e* 5 Aawy- h j4» s u * * n^- ^ *«4 a 6 n. 

MEx- 9 A 777 icKSd-TSx- ^777 

*io*«*jEE*««iftan, i"f5>y»m*s 

* Ay 7 t fflflnaEBfcwa-rsifs 1 ©aismfliBR 20 

t, 

ft2©«ME«Htt*3*l. WE4"f5>*flNM«Aa 

?A7 s 3-^fcw*'i-*iB2<D«a*Miiaiit. 
c t ^^stt-rs^w^Eifitsit. 

s^Ajgfty-ht. 

&*aME#7ASfty-b$[ci&tt6n, ttfc-rsifr 
E# y Ajg&y- h j&» s a* a nfcx-^ a s n, 

ttrEx-* Ay 7 r SgftMlcKKil-Sx-* Ay 7 r 
A#3n. £©252©«EE£SSl©«JEEfC#jEELTtifE 

warn i ©«ee**t** 1 ©wwtBWti&an. w 40 
Em©w^->7*a>sa;*j$nfcttE*-fs>^m 
*w»4*sn, ffioffiftiwnffift^jRiotDAft^ 

£W*-f *!& l ©jBSttfltHRt, 

strE?& 1 ©fflE««ia»*»6a*sn&A-f wwnt 
*mm 1 ©«E**r*WE^ 1 ©aa****** & 

*l, £©m©«ffi£tftESS2©«jEEKfcffiLTffrESS 
l ©W^m^fctfrEx-* A'y 7 7MMfr9iaK£titf) 

•r««2©i/^ji/->7^t, 

ltfE& 2 ©*JB«fiEdt^$ti, A-f l"W©&*HE 
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2 omfemmmm ufcis 2 ©w*«#£w*i-*ss 2 © 

StitftHlft&. 

mrfB^ 2 ©»HiMtBR*> 6 a * s nfctt ess 2 © tu * 

£©ME*2©*ESWElfU©*EEfc#EEU WE* 
5A5 f 3-^Ca*-r*IB3©U^S/7^t, 

#A*Sn. ttE^-fS>y«^Kfi£tjTr3-h , *ff 

^WE*5A»Rm*s£rtT*#wt$#u 
ttciR 1 ©asumiaRa. WE*7A7Fi^x©#b 

0fcttE*l©«B«EE3&«X*an. WE^S^fll 
fCftoTfa- H*ff ^iHEf-^Ay 7 rMW*m 

ttrEx- * a v 7 r MfPMiiaiia. ma*tPflw*» a 
*£n, ftWLTW^-rsiBic^y^Hiit, mess 
i©5v^ia»^6m*snfcWEai**ii«^tWE 

7 f -^Ay7rBftflH»*HJ*-r*«l©«W«Tt* 

*u 

ttES2©«*MII§lKtt. ttGIHftlfflft*©*bQ 
CME£2©*8Mt£E*iArtSn, «WbTa*-r«IB 

207yfi»t, wE»2©9y5 t iaii*6a*an 

fcWEfS 2 ©«Wtffi£W£*-f 5 yVmhitS-tt 
tl. ANDj**£fToTME*7Ax3-^KWaf* 

«2©*jws^t*^rr«^t*«f«i-r*ii«JS8x 

»9E*©¥##E1fcg«. 

[IMBKl l] MESS l ©SiftiMrBRtt. WE* 5 A 

mess 2 nm&mmmt, wex-* a* 7 r Htm 
aiaR t*n-©fln*a«« "bfc 6-mftwn*«ftia 

******* Cfcft1M*£T*l»*J* 8 7SS.1 0©V> 

rn*» icEtt©¥«fMBttss. 

[M*iH12] F*£!lffl7-H*fc«3* 
T**ft©fcfy hAfco^fettfco^t'J-fe^jWM* 

ME7-K*£afcWfcrc»t-*7-F*a#ft#£& 

WEir >X 7 > 7&S^M tcSKftf 6-fe >X 7 >7K®I 

A-r i"vv<D t #ks 2 ©«je* 5 ^ ■< 5 > 

A^3$n, Jl©^2©«ffiS:^l©«ffi{C#£EbTttE 

94 5 >>/<8nzmj}-rz>%i 1 © ->7* t. 
«rE«i©«ffis^r-r*«i©«as«ffi^i&*n. itr 
EtBi©^^>7^6W*$nfcWE^5>ym 
w**sn, *i©i>fjei*i«ttWbfc*i©w*fli^ 
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tmm i i ©to^raw**.*, 

n, £0ftl©«E**ttE«2 0*ffi£*ffiLTttE« 
tt£ft2©ttMEE«fft|ft£n. /W l"*;KDi*WB 

«2©«jBEt#-r*we^-f5>ym#*«A**n, ft 

2 O^^fUiaaELfc^ 2 ©lti*{I# £Hj*1-*ft 2 © 

jussifltia&t. io 
t&Eft 2 ossMftBii^ euAdn^tteff 2 ©a* 

*©ttEft 2 ©«£*«£« l©«BEfc#ffiU WfBD 

*sn, «rB*-r5>yflr^fc«oTr3-H*ff^tt 

WE* 1 ©ffiHMtiaifttt. KrfEa-7 H U*©#fc>9 

fc»r£©tte*«Aa;**i. WE^-r5>^fli#tfi£oT 20 

5 ? 3-Htlft>l(HE«2©l/^;u->7^KW*"r*li* 
Eft 1 © 7 y ^HIK*> 6 ffl* SnfcWE-b 7 >y» 

tt<t«#tWE** 3 sn, and** 

»*tf ?TMKi:>*7>7rc»«#£ai*-f *ft 1 © 

WEft 2 ©sjsjitfltis&tt. Kraa-t 7 > ysitft^ 

*©#to0fcWEft2©*«ftEEa<Aa3tl. filfcLT 30 
a*r*«2 09y^H*4:, ItfEft 2 © 7 y^EKW 

e a* snfciriHft 2 ©wwEtwea^r 3 

i«l4F*6*l. ANDJR»&ffoTKrEft3©^;i,x 
***** l 2 £tt©¥«KE1ft£Jl. 

[*#* 1 4 ] irsaft 1 ©ajg«i«[EiK«, Knaa-r 
3-^t*n-0fli^i3ift'b&6-r«»wfc»«iia:ia 

MGft2©«ttft|i|fttt. WE-fe>X7>y«iJ«i|HlB& 

mm-<Dmmm*hJz$?n§m\zmm&®i&mfc 40 
*rr*;i £*«$»£■*-*«#* 1 2x»4i 3£«©* 
mmmm. 

[0 0 0 1] 
[0 0 0 2] 

[«*©»«] i£¥, *mmm<Dmmwtim*> * 
*fMtt©»mefl:. /MBwt. fta<L i&mxnjut 

*©ftttlBfe**H&nTV»*. £©J;5fcii#te, mo so 
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s h y yvw OWWtKJ: * t £ 
[0 0 0 3] £d5T, MOS h5>^X^**«fl:-r 
SfcaKli, WK®tt«BE{t*«aW;:fr*. inicj; 
0. mos h7>^^©y-hKfttt**Bi^-r*c: 

fcE0ffi*JEEJfl0MOS h5>S>**K:tt. ft«E©« 
-5. 

[0 0 0 4] ?7 :/rtfctt«H*E*Ttf* £ t 

tf*3?ft»Hlft«<#&-r«. MAA ^y^n»t© 
ffi#liuz>Ato*£si5 l/o-fc;K>. 7:*-nyia». d 

RAM«®¥««eisii:« it 5 / =e u -fe;p©as?y 

[0 0 0 5] *CT. l^O^y^fcWfcOWWtJBE* 
ftftffffl t ffi«JEEffl ©«»««© h?>VX9*n-9- 

[0 0 0 6] ft*flEfl!h7>^X*tt. i£*JE 

+77-a?mw*tzK, u a 

&fc*«JEJlh?>S>**'*Jln*i:£fc:j:D. Rtf© 
^MftttMT*;ifc*n<riBT**a». ®8K>fti£tt, m 

6»v>. Ji©«fc5^iaK©ftttiiBfk&gmt-fe»jctt, 

&lto»£fc©*»«B*E&{Kj»Lft*jEffl h 7>5? 
X**fl!K MffBK*ft&fctt*8KCtitt«*«jEE 

*#»ftUffi«£Efflh5>^^fe«v>*fcv>3, £©*B 
*&RIW«<BWc&*. 

[0 0 0 7] ^©Rfc4U4a«ffl©-^tt, ft«EE@K 

tfi*EE@Kt©iWTii^js«*fcw-r-5ia»«tt*s 

[0 0 0 8] MME*HV>ft«fr0tt*O¥ttfcL 

*«&©WK«E«rt»-c*jrr*tv»5'b©^**. n 

C©¥ffi©fiJ^H, rt»T*J«Lfc«B«E* 

wr* n t \z & o 4Dsta»i|#tt©^iE^*iqi«-r5 z. 

tWgZZ\t\Z&Z. L^L, C©¥j*fCtt, rtBRft 
«H*©|if«W«**<. ftJMIfl:©«ffffcft*fcV»5^ 
fiJfe®*^ffifS. ^©^fe-Ctt, ftSMtJE© 

Vi. 

[0 0 0 9] 
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-77,* « tt*t« A U Tg«rf 5 £ t «fc 0 4 u 5 
[0 0 10] **Wtt±E*ttfc«*Tfc;&n. 

t?***^ eikr ^*#eitSEMft mm a z t * e 
w&r*. 

[0 0 11] 

1 ®ttMEE#{Klft£tt, *iofln**«x*an. £1 

omimmw&Litm i ©airtfi^ftttirt-r-siB i ©« 
i£*§«@&£, 82©*««EEWJw&sn, meibi© 
•m**n, «2<o0r£i»m«Kt^*2a)aiAfl! 
#ftW^-rs^2<DiiiEMitiaK < h, mess i ©«g« 

JEEtfUJH&Sn. WE«2©jl8E»«ll»*^ffi^$nfc 20 

T^i©iftaiRif^*fta^-r*£ic!)iiaiHiKt. « 

E#S 2 ©«H*BEaHW&3n. I&ES& 1 ©i®£«MKi]& 

#sttasnfcMEm©aa«##4*&n. £20 
wiwjicftff o ts& 2 ©raMms** tuft? 2 © 

[0 0 12] *fc*5EW<D«Tta8&«, SB 1 ©«Si«]EE 

*, WB»lo«<*««A*sn, *2©3rSWf|ffl«S£U 
CM 1 0«WtEE*»ttl&*n, fffESB 2 ©gJCfflftlBIIlt 

»a^*&ff 1 <Dm»%mmi]Tz® 1 ©ira 

EKi, ttE*I2©«MEE#HIMft3n. MEJR10& 

j£«r«tiHiB&^e,ui^$nfcKfE£ 1 ©a*m#*»#*6 
n> £2©»ajai!CftfToTm2©afi»i(s*ftm^i-?, 

[0013] /wy*wo 
i**2©«Etrr**i©fli^«»x*an, £©£ 

2 ©«£££ 1 ©*J£fcJHEl/T*B* i ©m#ftw^ 

-r*»i©^;i/->7^t, ttE*i®«EE*#r*» 
mm i ©w^ffi#ft w^-r*^ 1 ©«jt«NtnB& 

©i€nHrES& l ©«ffiftW-r*KflHS8 1 (DWMm 

A Sn, C©JBl©«£E*WEI!2©«JBEt:*£EbT» 50 
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E»i©u*fli**ftm*-r*»2©i/^->7^t, m 

E*2©«MEE«<#ttt3n. /Wl/^©fc#»BtB 

2©«Eft#r*WE«i®«^*«x*sn. £2©m 

*2©ffl*«^*t4*.6n. ^©«2©W^Jft#*VW 
l"W©£*©WE* 2 ©«£E£flrBS8 1 ©«E(I#JE 

an, WEiB3©i/^;u->7^*»6w*snfcWEJB2 
ftjmteiii*-r«JKi©iiaiaift£. ^e^2©«jee 

trrftft2 0«ME«W*3ft. ttE*2©^U 

->7^*»6w**n&WE* i ®aaflw*»JM.&n. 
^ 2 ©tiaft^ftfi 1 -? t« 2 ©aMMs*ftttirt-r*f6 2 

[0 0 14] **n©¥*#Ettintt. ***©e y 

hat**©** u t^aittsn&^t u -wpt i/-r 
t. #*o«Be»h«fc«jt6n. MEe-yhiftftai 
jR-r**5AjWRy-ht. turn ? b%m 

^<k, #*©WE*9A««y-h*Kttlt6n. #« 
fftltEA^AMRy-h^SW***^?-^^* 

sn, *fiit(ij*nf-^ny7ri. utrEx-* 

Ay 7 r fcMRWKK»-r*x-* Ay 7 rBlif^ 
^T*^-*Ay7r«**aiHK£, £i©«iE« 

mmmmvrzft 1 ©m^ft^ftiftEx-* a^ 7 rfw» 

mEtfmnn, wE^-fs^m^sn. £2 
©Ursa* w«e ufciu 2 ©a am** we* 5 Afa- 
ycaa-*-* * 2 ©ai®«r«iaK<!:ftii *.* £ t 

[0 0 15] £fc*fglB©¥i*#Bt&gfIfi> «&*© 

tr y MKfcUft© y ■fe;wt»«3nfc «u -fc^r 
Kt, 6*©WEtry httfctttt&n. WEtfy h«g 
*«^-r**yAS^y-h<i:, KfE*7AS^y-h 
ft»RttfcK»T6* 5 * * 7 At 
6*©ME#?Aj8fty-httfc:»W-Sn, 

*fjs-r*KiE*7A3i^y- h«»6a**nfc7?-^3&« 
4* en, *sfiUTUi^-r*5 s -^A>v7Tt, frEx 

Ay 7 r ftjlfcfclKIKft-r * r-^ A 7 7 rWti 

)v<Dt%%2 ©«Eft#-r « ^ 5 > ^m^^A^j a 

n. H©fR2©*EEt*l©«EK:#£EbT«E^-f3 

>y«^*a*-r*i(!i©i/^->7^t, we^i© 
«ffift*-rs^ 1 ©*»«flE^i&sn, ike£ 1 © 1^ 

^ 1 ©iii£«r«0i& t , KrE£ 1 nmmmmfr m 
**n&A-f i^^;i/©«t€rWEm 1 ©«£Eft^r-r*WE 



*n©a*iflraa<4*.&n, £©*ti©«E«ttE)K2 
on&mmLTttmm 1 nmm&imT-firtv 

eib 2 ©««*«£*<&*& sn. /wi/^ot#wc« 

oBf««HB« ufciB 2 ©a^ditfcttirtTrafs 2 ©i§ 

/W U^©fc*©WE*2 ©*flE*WE* 1 ©WBEfc 
»EU WE*5Ar3-^CW*-r*III3©^JI/-> 

7 * i *#? as c t mm tr*. 

[0 0 16] *&£*3£8©#*#E«SiIM:, ttft* 
©•7-Ktt<h^©7-Kttl'iS355-r5«ife©e7 MR£ 

-r<t, ttsmu-mzmmizmvitzy-mmiR® 

#r*^-f 5>y«#^A**n. ^©*2©*jEE*tB 
1 ©MJEEi^jEbTKfE^-f 5 >>tm*miiirzm 1 
©i"s;k>7*£, ttE« 1 ©«£E&wr-s» 1 ©«is 
«BE3*»«»sn, WEJBioi/^^^sa^an 
feWE^-f s>y«W4*6n, us 1 ©ffi£i*m«K 
vftm 1 ©aaAwsuar** 1 ©gK*Mtiaifr&. 
mam 1 ©«t*Mtiaii*»6ffl*snfc/w w^©t 
ftttEft 1 ©*BE*frr**rE* 1 ©ffl*«W-^A 6 

♦l. i©©l©*ffi*WEm2©«EE{C»EEUT*rE^ 

1 ©w^«#*KrE-t>^T>y(&jwi§iKtca^-r5^ 

2BK**/7*t. WE»2©*«*jEE:WJ8&3n, 
/W I^;P© t * KTEIS 2 ©*EE*Wr* «B^-f 5 > 

fiWAAsti. «2©^i^raa8ELfc«2©m^ 

fll^*W^-r«.«2©ji3ffiHlfl|@Kt, «fE«2©aji£ 
ttftBB* 6 fflrt StifclflE* 2 ©fflrtflMf #4* 6 

n. j:©«2©a*fli#*v\-i > ^i/©t$oi(fE«2 

©«EE**rE*l©*EEfc#EEU IKED-fn-^l; 

w^tsis 3 © ww->7* t c t s^mt-r 
-5. 

[0 0 17] 

IfEHOiOKatftt] BIT. *%n©IOg©)0tt(c^V) 
[0 0 18] (1) ft 1 ©£*©»* 

#fEB8©ft 1 <Dmm<Dmm\z^n^mmz-D\^x. m 
[0019] *mmommt, **ue*ui&swwtjBE 

VCC, VDD (VCOVDDtr*) *«»snTiwFr* 

mmm&L c 1 , lc2, Lea****. 

[0 0 2 0] IftflieilftL C 1 tt, «K*JEVCC*t^S 

*i. A*flr^i«pnTjfi«*A6nTiMBttit*ffv». *© 



tS*£LTfflW0UTlftaj*rr4. H9BKLC2tt. 
•■WEEVDDWM&Sn. Wi;A*«^IHPUT«t4^6 

wiwuTtt, mubikl ci. l c 2 ©*n*-*n 
©itsi***R»i3tt*fca©«^T*0, 

5 i*siH]&LC3 

«. yWU^;i/©i#*l«JEEVCC£ni/^;U©flW0U 
Tit, yWl/^©t#«B*EEVDDtBl/^Ofl| 

*iout2 tifisz znTmmmn&ft 5. 

10 [0 0 2 1] MHRLClfc*tt«HRftfr?£i;« 
AWHM*. «K«EVCC©«EgijlC&#U 
©EKL C 1 h 7 >3>**©#ttfc{k#"r 

5. *fclMiiailLC2t4JW*Hlli#K:«t0^i;* 
«3aE«fWtt, «WlEEVDD©«JE*»fcft#U 

©@&l c 2 h 7 >i?x9<D¥rmzmr 

[0 0 2 2] tUT, #£i5l©^J§Ttt. gftSHKLC 

1 t»ra-©fli#aM£*t)fc5i-*siwc*tf&ia»iit 
«ft«rr«aKtMHiiD cit, t&aniBL C2tm 

20 m-©fll#«ffi**,fc6-r*«Wfc*0felllKM«»dt*W 

-r-sajittrfliisiiSDc 2 t*»*tTi»«. 
[0023] mmmm®f&Dci «r*eevcc#{k 
ussn. A*«#iNPiiT3j«4A6nT«i©ag«riiB*f 

KDC2I1 «aS«JSVDD*ttt*&$n. AaflWNPOT 

■*»#*6nTJB2©«t»m«jt«sufcft, waiaK 
Lcictb^-r^. 

[0 0 2 4] HET. ilffifflfltllRDClttlfeaillRL 
C 1 fc*a©«R«EEVCC*«(W»*nT»ff *»"3H 
30 «ia*LClft#^*h7>5>**fc|IW©^*# 

"r*h?>^x^K:«toi»**nTv»*. »jEJi!flt@R 
dc 2 \t*m®&L c 2 £#a©«aa*ffiVDiwt#«&s 
nxftmt, *»t?««iaiiLC2*«iirr*h9>s?^ 

* t W«©»ttft * h 7 > * J; 0 S fix 
[0 0 2 5] ^©^^^fltfiJcfTSvltT, »aiilB&L 

ci*>6©a*flnwDTit. »aisiB&LC2^5©w 

^*#0UT2<!:li. *IC«iE«ffiVCCR^VDDHtt#t 
fcME1*ttft#T* W6. «jg*JEVCC, 

40 VDDdtffiSfC$fi5tLT«BE|gi(ibfc«^t'b, W^3«# 

outi, ooT2tt^t , n>bneK©ww«w-att'r*ca: 

[0 0 2 6] Sfc, «#0UT1, 0UT2tt, Dttl^MI 

biil c 1 rucl c 2 *#Mrr**ft*n© h 7 >5>X 

^©^rttl'^lr^LTjIffi-r-SCltH^i. «toT, 
ttft7'D-feX»©««fcJ:oTlMiia*LCl, LC2 

©v»rn*©h 7 >s>**®*tt*»iiufctT*»bfc» 
^iwt>> a^flr^ooTi, ouT2an8a©i9m«(tfic 

50 [0 0 2 7] ^©IS*, ffl5fCi(!fi3tbT|gi!lT-5«ji« 



40 



50 
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EEvec. vdd<z)##. *fc«5£itafcLTBift7*D-fex 

**»tt©JWWH*flwouTi. ouT2ta*i:ttffi 
«u m#ouTi. ouT2ow^^^.e.nTii^-r-5^ 
iiwiiaiHiKLC3[csitt^4i;?>(D$i»ihLT. 11 

[0028] (2) m2<Dmm<Di&m 
** n ©is 2 (Dgtnomm \z «k % ##&i5te£B t o n 

[0 0 2 9] *HJfiO^|fitt, 1 QgjfiOKMge 1 0 

DRAM (Dynamic Random AccessMemory) Jljftfflbfc 

Sftail&LC l(J*7Af3-^CDl:*ffi5L. «M 
«EEVCC*«(WISn. *D-;/*CLKCp*<4AS>tlT 

*5A«iRfln»csL**idtLTa*-r*. naia&L 

C2ttDQMfPII«iaKDQCLfc:»eU ttMEV 
DD (VCOVDD) *W^n, * D y * C L K Cp**4 
A ^nTf-^/\*7 7 r K«I«#Q S E ftftrtLTW* 
f*. tt9BI»LC3». *7A»W-K 
v7r**t«attt:»*-r4. Sfc. *7ifn-^c 20 

d, DQ(&j»iftaip|gftDQCL«. •wensflifirrs 
[0030] t>7j*Tzi-ycDtfmiiTzti7i±mK 

<D«ffite*jK«EE VCC t m V A JP-C* Z . 

[0 0 3 1] -tbT, *v^xn-^CD(DA^fl!l(C 
tt, 8K*4tiaKDC2. CSL/^WJtelCSLP 30 
G, VDD/VCCk^->7^L S 3 #1**1139 ASflX 

[0 0 3 2] DQ*WPIMiig||DQCL*«W*f 
*5 f -^/ty7rWftfll^QSEW:, Bf^W, x-* 

*WEEVDD£WU*WT**. 

[0 0 3 3] DQHdH||a[a»DQCLOA*«Ktt, 
VDD/VCCl"W->7*L S 1 . gftHMNBIftDC 1 , 
VCC/VDDl/"W->7*LS 2. DQ/W*R£SDQ 40 
PGMtHfc#A3ftTV>*. 

[0 0 3 4] VDD/VCCWSJl/S/7*LS 1 K?Dy? 
CLKCp^ATJ uO^D7^CLKCp« 

■e^T, VDD/VCCl"gi^>7*LS lfc<fcD, /Wl/ 

K«>7h<**ia. 

[0 0 3 5] fiCNNRBIftDCl tt*jR«ffiVCC*t^<& 
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KfME3ftTlr»*. ffioT. aKttftHRDC 1*6(1] 
:*J*ttfc*Dy£CLKCptt. «iK«EVCC<Z)£»jC0 

X? iH«fc«a7'D-te**®*ft0»»*ftf*Tj»i 

[0 0 3 6] VCC/VDDI^;U->7*LS 2 IS, atttf 
«t@KDC l^&fflTjSnfc^Oy^CLKCplCfett 
*/Wl"W0fc*0*EE*. «WtJEVCCl/*W#& 
tUWlEEVDDl^;Uc->7 hf *. 

[0 0 3 7] DQ/WZ»£»DQPGtt*«HlEEVDD 

£ C L K CpKfcW-aSfcSi** 0X7 S>*fttH LT/W 

BrSWHB«il»tD-u^;i.k:H*fl|*»fta*-r*. Z. 
(DmZm^Zt-?* DQW»|iaiHlKDQCL{C*5 
t>T. jray^CLKCpC/WWiOfftOWPM 

Msrr* 

[0 0 3 8] JL0DQ/Wa«£*DQPG*>S0Hia 

[0 0 3 9] S®ffi«lHlKDC2«i7Dyd7CL 
KCp 6tl, «8&«ffiVDD*tW&£*lTl!)f£U 

d QWpiiaiag&D q c l £KN-0>attttttft*-r« 

*»Sa**nfc^DyjrCLKCp»4, «jfg«ffiVDDO 

mmww. ft«^aDQMfHMBKDQCL««ia 
r* h9>^x^tn«tt«jft7 , a-tx»o*«io*» 

[0 0 4 0] CSLAWX«£8gCSLPGtt*«*ffi 

vDW»ft»*n. «tt*Miia»DC2 3&»5Hi*snfci' 

DyfCLK Cpfc*tt*£"B±*«D X sr -7£1fctt] LT 
/Vf 0, t? D y £ C L K Cp0/WX«<k 0 

l»T, ^a'yifCLKCpCD/^X(BO«ft0WftS 

[0 0 4 1] VDD/VCCWW3'7a'LS 3 tt, CSL 

M vov&, «wtffivro^;p*>swKttJEEvcci/ 

[0 0 4 2] *7Af3-yCDlt l/^k>7^LS 

sL*ft*tTa'*"r*. 

[0043] *£j6©^j£ic«tntf> *nw»6X*an 



( 8 ) 

13 

vjmiZ-tZZttfTZZ. 
[00 44] (3) &3<D%m<DBM 

*ftw<Dm3<Dnm<DMmt. m3\z^naio\z. 
±&m 2 <D$m<owm\zm%* 5 Axa-yc drtj 

DQ»J1Hp»glHlKDQCLOai^ffl'Jl3ft^W^[ilft*S 10 

HiLfthMzm^-rz. 

[0 0 4 5] «»<D'7-Ki»WL0~WL3<!:try h» 
BL0~BL3<h^iSX-r«J;^{-gHia$n, *©££ 
\Z * * 'J -fe^M C ^iEHSflfc ^ * 'J -t)l7 W M C A 

[0 0 4 6] 7-K«WL0~WL3tt. D-7Kl^3. 
RA*X^SnTx3-H-T5P-xn-^RDJCJ;»5 

[0 0 4 7] lf>7 Ki»BL0~BL3IC«^-tl-€ : tl*7 
Aa«y-hCSG0~CSG3©A^ftl^«^SnT 20 

#7AS$?y-hCSG0RtfCSGl©ffi;JjflJ 
ttf-^iDQLOl:, #7Ajg*Ry-hCSG2Rtf 
C S G 3 ©ttJTjWSr-^l&DQL 1 IdWenft&S 

[0 0 4 8] x-^ISDQL OIKJ, tfMfflOr- 
*/ty7rDB0, tt*HllfflOr-^77rDBi 
^ASnTAW^«6l/O0tSS«t3nT^0, x~ 
^*DQLll;lt *#k*ffl©x-*A'<y7:rDB 
2, R^ffl Lffl©f-^/^7 7 r D B 3 JitRltSnTA 

WAIi/on:ft8t*nw5. 30 

[0 04 9] *7AlJRy-hCSG0~CSG3lt 
[0 0 5 0] ffl^];ly7rDB0~DB3H D 

wLo#ft-t>±tfe,n, *5^x3-ycD{c«to e> 7 

h«BL0#jgiR$n> T-*A*<y7rDB0/Wg&fl: 40 
$nfc«^ 7-KiftWLOttfy h«BLO©33^U:: 
JfeftStlfc^'J-fc^MCK, MftfcS AfflTJiBl I /O 

o ltatj sn&r-^^A snT##£*n 

*. 7 f -^Ay7rDBl«tjKRa?nfc«^4, £©* 

o«fconap^w^$n*. 

[0 0 5 2] **)6©#*£j:nt£ «MEEVCC0t#t 
f * D QimWWM&T) Q C L >fc 6 m *; $ tlft7-9 rt 50 
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v7 7Mftffi*!DQL£*«, *{I«j®«)IVCCR^VDD 
©«g&ft©»«£gtt, Sfc*l:i)7AT3-yCD 
««Urt« h?>^^«)WttKtfDQIIfPIISB»D 

qc l £*>*-rs h 7 >5>a*©*tt©«ft7cm*» 
©*»©**fcra*fcsw-*©T. z\tie><D#mi±\; 
ftm&zibR-iDmKTMteTz. z\<oit&. tiy^m 

^y-hCSG0~CSG3&r/x-^A*«y7TDB0 

[0 0 5 3] £ ©J: SiM! 2, * 3 ©**©»«£.* 0 

[0 0 5 4] fcf, ffi*0*»#E*S«fc«ttS-0 
©W^m^CSL. QSE#tWl«EEVCC, VDD©£ 

D QfeJttliftgiai&D Q C L h 7 >v>X* ©ft 

n-en©ttffl£^bfc0 4 ^ra^*. 
[0055] 04 (a) o&ttK^n-en^s 

n*J:5fc. *7AaROTCSLi7-^/S'y7 7l 

ft»#Q sEttt. ^-n^n© i^MiwawjEvcc, 
[0 0 5 6] fcc5*», iiyj^mmncsutwRn 

ffiVCCfcfln¥LTtt*]WttLU «JEE«mS<tt*fctt« 
Ay 7 TlKftfS^Q S E «, WRWEVDDtCttfiFlxTtt 

[0 0 5 7] 04 (b) fc, «R«EVCC#i*<g» 
U ««*EEVDD^fi<*iitfc*^*Jtta^CS 

L, QSE©tt«©*fc*. ^n^-awwcio* 

-r. *9AajRflt<jcsLttH»t»*WAi©*i«ii (¥v> 

tJ;0, B^£nfcJ;5te*£fc<koTttr:o©flMtc 
SL, QSE*t«fr*«BW38«#«UJi<at), 
*Xtttt*ffi bftff tc*»ft Ztztz. fctfca. 
[0 0 5 8] m\Z. 04 (c) fc«MlEEVCC**tt<« 
»U «MEVDDOT<mUfc«*lC*f7«ff*C 

s l . q s e ©ffiffi©*fcft*n*n-j<ww*fc ± o * 
r. *5A«iRfln»csLttH>f*WA2©35nai 

H«t»5cWB2©*ift (flv»#M) ^ttft^rn*. c© 

«^IC«koTtt-r>©fl|^CSL, QSE 

tttt^w tftf^fc^ws^fc-r c 1 1 as. 
[0059] c©*3fctt«©rna«£i;fc*fcte'b, 

rooifcSL. QSE©S«bfc»3IW*l6ffiL«t5 
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ttit> ft#te04 (d) lZ*HiZ>%mzjikZfttz& 

[0 0 6 0] ZtliZttb, ±Kt62. %3<DmfaCDMm 
\Zfjk?. 05 (a) II, (BncSL. QSE<Z)#*<Dft 
[0 0 6 1] ^©IKSg^S,, «iS«ffiVCMtffiTLfe« 

££Ei5 (b) n^-r. *7AS^m^csL«, 
ai i \ZTxzntz&o\zW£tf&<ti.r). *o&ta^a io 

<fn*. r-^A*7 7rit»l«^QSElJ. «JEHV 
te. S EtfnMm£VCCRZfiV\)Q<DllJ]\Z&W 

u fr-Dftmmvtcsb-v&z. is*tci«as«jEvcc^ies 
<mm[,itm^\z\t. t/y&mvimcsut^mw 
<tt.zt&\z®.m<&<-rtiz. f-^'v7 7i»i 

bR^#*ii*.i!i^>otff tins. 

[0 0 6 2] «jffi«JEVDD^fiTtfc«^tt, El 5 
(c) tc^Sn<5=k5T*S. f-My7rIftj|f 
QSE**, fcftB 1 2IC^$nfc<t5IC«BE7Jt<g<^ 

5II&«*WQSEi:ra«|(cii<-rn-5. i£(I«i!S« 
JBEVCC**j*<£ftL*:«£li. T-^n-y7rBftIf 
QSEtt«ffi^j«<^075ofi:ffi^<rn-5. 

Et<Dwofi«i.^iw^«[^$nT. ^»^<»^-r 

•5. 

[0063] &>±isimLtz£5\z. ±izmn<DMm\z& 
mrrz z. t \z i ^ u .5 auBKoiijio^ig^* 

srr s ;i <t k «t o t£ i; s rt»iiiKojii£©^fiE^* 
u ®&W}ftz&&it2^ Mmw)ftmm\z?sz.t 

[0 0 6 4] (4) %4<Dmte<D&M 

*%m<Dm4<D%m<Di&mz&z¥mftmtemm<Dmf$. 
[0 0 6 5] xnteommt. mm®%R&&nmm® so 
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%,v>tof8L*&*)mk.Ltzh<n\ztt%-?i>. 

[0066] mmm&hci i. »8ei&lc 1 2\t* 
tapirs. c^fl^^A^-rsiiaiiKLc 1 3«, a 

mm®&LCl l-LCl 3te, ^T4f7h07K 

a< 0 >~a< 3 >K*rrs rw ± u T3-ysi 
[0067] naia&L c 1 1 <Dxtim\z\t, nmniz 

VDD£#*&£n. 7KI^7.A<0>RrjA<l>a<A*> 

snzmmmmm&Dc 1 2^ as*i, ttani&Lc 

12<DA*fl'JI^J. ««S«JEEVCC^i(i&$n, 

a< 2 >&#a< 3 >tfAJit<nzmmm®&D c 1 
ltfifAsnT^s. j!Jiffiflt@&Dci la, nasi 

KLC11 tW^HWRteVCC^AStlTlM^-r* 

h7>s>**T*j*snfc»ay-h (andewan 

1 1 , -i >n-9 I N 1 1 ) U SCfllftBKD C 
1 2 tt. H3BKL C 1 2 tn«K«««BEVDW«^ 

sn-nwrra h7>^x^T«^snfenay- s 

(ANDEI&AN1 2, <>A*-^IN12) Sr^Tf 
[ 0 0 6 8 ] * LT. iSMWrflllPlKD C 1 1 ttftaiaM 

lc 1 1 mn-vmmm^v%&o\z% i m\z$§. 
mttmtiL&GL, *ffiffi*iiiKDc 1 2«»a@i&Lc 

1 2tl&|S|-cD)i®l^|W^D*J;5lC«»WJc*ffi^ 

smmiiskdc 1 1 inainBSLc 1 
1 . mmttmm&D c 1 2 tnaniKL c 1 2 * 
n-eft»a±tt£fto"o>*. ua»u ^n-enoais 

[0069] ^m&(omm\z^m»mz'D^xmmr 
*. **«©#*-ctt. 2^ hr^<z>7Fi^A<o 

>~A< 1 >#jII£ffi?fltI§g&D C 1 2 £;frLTi&amg& 
LClltA^Sn, 7KUXA<2>~A<3>*tjI 
CflMtBlftD C 1 1 £:frLTttaHll&L C 1 2 fcAfcS 

n. »a@KL c 1 3 \z^xmmmmMmt>nx 1 

6t«7hOit: 7- KtfHtteWL < 0 >~WL < 1 5 
•TS7H^XA<0>~A<3>^A^$n5<!:, j«R 

K), ttxDv-mn&wutmmm roj 

[0 0 7 0] 07 (a) IC, *3«i©»IBK:*Jt*7H 
l^XA<0 : 3>, 07 (b) \Zfgm a : A<0>a 
ndA<l>, 07 (c) tm#2 a : A<2>and 
A<3>, 07 (d) ~ (f) fc7-H«*tt:WL< 
1 5>, WL<0>, WL<3>0*»CD«fl:*^n-€ r 

[0 0 7 1] ^fef, 7Kl^A<0 : 3>tf®7 (a) 

{ess nit ct 5 tci, «p^t ltisnTiii roj 
rij ^w*fc*fl:u, mmmmmiz ru 

roj cn«nc*fl:r*«^*#*a. 
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[0 0 7 2] »g[5]g&LCl KDmUm att, 0 7 

(b) iZ7jktsnrztfiM<D&5\z. mmmmv iwi&ml 
fcfcjftt 2C*sv>t»s« ro j a>6 rij /sgftu 
*©»* rij roj MMtra. warn, mm® 

HU.C 1 2©fflaflW4. 07 (c) fc*;Snfc«»© 

ft ro j ru /vfgftL. *©t* rij a^e, ro j 

[0 0 7 3] cn^CHlMfla, 2a*t4*Sn* 

»a@i&Lc 1 3*»6a**n*«Atf7-H»*ttw 

L<15>li, 07 (d) laRSflfci'Sfc. MlCJtX 
ftfflr SWBllsfcWAt SCfetvriHMI roj *6 
rij Nfcfcu ^©& rij roj 

fll*»WL<0>ttH7 (e) CSftanftJi'Sfc. t 

3 icfcuxifirate ru ro j ^«ftu, *■©*. 

roj *6 rij <K$£it?Z>, •7-H««ttWL<3> 

0 7 (f) fc*3n*«fc5i;:, Kratt roj 
f*. 

[0 0 7 4] L*>U £©07 (a) - (f) [Z-ZtlZ 

*o, i&atg&Lci i*&©aaflrai ac4i;«i 

W*Wr It. IWH»LC12^6oa*flr<*2aK: 

£U*£, JdfiUfc*3fcfi»WMIMBr i, r2© 

[0 0 7 5] 08 (a) lORSnfcASfc, 07 (a) 
£fl*fc7FUXA<0 : 3>*»A*3nfc*a, tta 
HRLC1 l*»6©W*fl|<f 1 att, 08 (b) fc^S 
nfejR^O«t5fc:07 (b) tRHKlc, KrW r 1 1*ttm 

[0 0 7 6] L^U «B*ffiVDD7it<£< JggftUfc £ t 
*WHT, ttSQIftLCl 2*&©Uftffi*2 a : A< 
2>andA<3>#, 08 (c) OWCSSnfcJ; 

0 7 (c) {C^SnfcjR^t^S^OI^fWr 2© 
*fc6TAr 2£tt3 5fcj»B£L£l$j&t 2 aft$ti.*> 

[0 0 7 7] £©*§&, **W»*^*IIMia*LCl 
ltLC 1 2 tOWT^S^^i;*. -t-LT, *-T5 
>£Wmfc-0<Dffl*iffl#l a : A<0>andA< 
l>t, tti^^2 a : A<2>andA<3><htf*A 

WL<15>lt 08 (d) K^£ttfcafc^©<k-5K:, 
07 (d) \Z7K-ZWttiLMt\mttK). H^t3<k9jl 

ttfc&At 4fc*v»TiMi roj fttmm ru ^stfe 
±#*. dtifcjco, ;i©»;*ifea ru ©annua** 

#©£S«fc»5&<fc*. 

[0 0 7 8] SStC, £©<k-5fc*«E##£i;S£. * 
**6K7-H**ttWL<3>ttH7 (f) 

itm.w<»&5\z, mm roj *n»Lfcitntf&sfc^ 
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*t. 08 (f) \z*zntdgLM<D£?\z, mmm ru 

[0 0 7 9] S 5 ft* i, afeaia&L 

C 1 l*>&©tH*jflM»l at»ailI8&LC 1 2*»6©U 
*«*2afc©MTm*T*8M!Wfc<fc0. »aiaK 
LC 1 3^SOffl*m^ : 7-h*iS&«{£WL<l 5 >© 
ro j *||»LTU*"5tV»'5S* , b»<C. 
tfcft*. fot, f£*©iai*Ttt. Ml£ir»tlM£0!> 

10 [0 0 8 0] t®J:5ftW«*|Pifcr**Sia60»«lc 
**t*»^tt»ftH9k:*t". 0 9 (a) li^Snfcck 
07 (a) fcp«|fc7FI/aA<0 : 3>1fiXij 

*n&«^. naiiKLci it^m-hmi a : a 

<0>andA<l>U, 09 (b) fc*Snfc*»l 
b©«fc5fc. *M*ffiVCC2WVDD©*»Rtfh5>J? 

[oo8i] naiaKLc i 2*»6oaj*«^ 

2 a : A<2>andA<3>lt 09 (b) CSSft 
fc*#© J: o fc, *flB«ffi VCCRtfVDD©£ft;Rtf h 5 
20 >^3r<WtO»fcJ:0«iUTA"6±#«. 

[0 0 8 2] 1 3»60tUAff 

*J:7-FitttWL<15>, WL<0>«, 09 

(d) . (e) (C^n^ct^lC, «WlEEVCC*tfV 
DD©£ft* h 5 > 5>X * ft tt©£» IC «fc o T*n€*lg 

[0 0 8 3] £©££©ili£l$ra£, ft*&ft£«flV> 
T&WT*. Wa^*h5>?X**tt©*BW«£i; 
TV>ttl>««fc*»J«IHIH»L C 1 
ffiWSTlT*U iftWKWEEVCCW&ft^Smffiffl 

30 h?>5>X*©iraiM&T£i;ft*e*in*Ar ITS 

r. m*£. **«ffi*h?>5>x**tt©«ito«*i; 

Tl^V^|gt*5tt*»aiH|KL C 1 2T©«flSW*« 

r. 

[0 0 8 4] z. (Dm&vmmm&L c 1 1 ©jBebsmw; 
n+Ari, zommm&L c 1 1 t&m^mmm 
Tfe^asH^flttaiSDc i 2 ©ffic*mi*Ni; r 1 +a 

rltW. HatllKLCl 2©j!ffi$fflter 2+At 

40 2, i©naBHLci 2tjiffi«ftt^ra*"r»aaaE 

*t«|g|||DCl 2©jK»|BttWDT2+AT2ta: 
■5. 

[0 0 8 5] 51©«P, 2t7h©7Hl^XA<0 : 1> 

<DmmmtfmithTfrp>mm®&Lci i©ta^m^© 
mmmmitrz *T©i^ra«, ( % 2 + a % 2 > + 

(rl+Arl) TS-T 2 tfy 

h©7HkxA<2 : 3><?>mmm&&<tLT&e>mm 
®&Lci2mijm<Dmmm#n<t-rz*-i:mm 

tt, (Tl+Ail) + (:2+Ai2) 

50 [0086] d©3w<s-r«fc 5 naiaB&L C 1 1 © 
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mmi a®mmmtmm®%Lci 2 mum 
2a<Dmmmmnt, ifswatEvcc, mmsivm 

[0 0 8 7] 3 SKI, 7 >-?**»«:©« 

»***i;Ti»at>tt*K:*tt*itaia»Lc 1 3t©«? 

«M^W*Ar3tLfc*^ t ^©^aiUKLCl 3^ 
e.©W^m#: 7-H«*ttWL<0 : 1 5>©SKft 
fWkl, Xft3Pft(r>tt6 :l + r2 + :3?*t) 1 Xfttf 
£Ufc#£ttA r 1 +A r 2 +A r 3 
[0 0 8 8] IWH»LC130a*K*lt* t gftjjt 

KttftllKDC 1 i. DC 1 2*}fX1--5S(r{3Jt^T± 

[0 0 8 9] H©J:5te**ISffl»«^ntf. fURft 
B=*h?>5>X*1*tt®*»teJ;D, tfaHIKLCl 1 

fc*tt*ii®i$ra£i&aia!frL c 1 2 ic*jttsiiaE^iw 
ioWK^»^*«*i;fc«^-c» 0 Tt», wen©* 

*«fc»W6nfc»S1i«|g||DC 12, DCllWf 

-r^f^ffltcio, 7»»wiiidnTiMiBRLc 1 3 

**»a roj ^«6^-r 
^*aa»***ti«ti rij tttftiittwfcti^-r 

*C 

[0 0 9 0] (5) m5omte<DMi& 

*«W0*5©SgS©W»C:3V>T, *-©**fi)c£^Lfc 

[0091] **ji©^i6tt, ±ia«4©njfi©^iit 

*V»T, i£«ffi©M#«Sfii«ffi©®i&(cg5«t!t-«IS 

ffiSf*. ^BTTit K«jgSJEVCCttT2. 5 V, 
fi««*JEEVDDt 1 . 5V*M^*«^j5tH»WT 

**. c©«fc9^»^tc, i. 5 vnmmtzmmz 

2. 5 VK»© CMOS ®®\zm-?Z t , P^**;!, 

£©«k3fc***ia«-r*&©. £9 

*&©«&£ 2 . 5 Vfc#fla»f* VDD/VCCl^;|^> 
7*rit&g{C&.5. 

[0 0 9 2] U*L. l/^->7^tt-ftfcp^^ 
h 5 > * <k N V h 5 > -77. * £ ©««E©Kft 
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[0093] j tz-c*mte<DM&T!\t. ® i o ic^sn 
fcj:5c. w«K*BEvcc*«tt»an«iiaia»Lci 

l©A^fiiJ{Cl^^->7^LS 1 2£}fAU SStcii 

aiai&Lc i 2©A*«KjfAsnfc«tti«iii»Dc 

l l©A^ffiiJJci^^;|/->7^LS l l*JfXLTl>*. 
HCT, -^OK^^LSll, LS12(i®& 
*/foWMBT*Sfc©. «i!g«EVCC©^|!)^ |> 5 

* ©*■«;:# u Tttistd l ^*®B#ra^ 

10 1 1. LS12ft**HF*llHlll*LC12. LCI 1 

*nttfcu. 

[0 0 9 4] (6) &6©£j&g©^)i 
*«M©*6©*j»©^|g{c:J;*###Ett:gji{3ov» 

^DRAM(djifflL^jT*t). HO©t&aHlRL C 3 
l~LS3 3©5^Haill»LC3 lttD-jn-y, 
H81IKLC3 2«-fe>X7>7-«#PigK, »aElRL 

C 3 3 tt^ t U -fe;|,7 W RtX-fe >X 7 >7(dffi^-r 

:o 4. 

[0 0 9 5] ^UT. ±E«5©Kafi©^||t^{^ 
»a@RLC3 1©A^fiiJ{C, ffiMlftiaifrDC3 2. 
VDD/VCC^;P->7^L S 3 2 tfiltfUfcltASft, ft 
a®RL C 2 ©A^jflJIC. VDD/VCCl^;|,->7*LS 
3 1, jl®«r«®E&DC3 1 j&tjfi^JICjf ASftTH*. 

[oo9 6] uut, «g»flt@RDC3itt, nam 
RLC3 1 £«ff&«m*t*r«ft*ft*u iiM 

*Mt@KD C3 2lt »a@KL C 3 2 <h W«Cigffi# 
tt£*rt"5#ta££;fr?-.5. ifcl/^x7^LS3 1, 

) l s 3 2 ttR-oiaiMiMt***-*. tBtmm*Dc 

3 1 {Cte, -t©-S|5(IVCC/VDDl^^;i,->7^L S 3 3 

10 0 9 7] HaH*LC3 3lCft*n*/tU-fe;Hc 
*3tr>T, lO©DRAM-tr;^lO©N5 1 i'^;i,h7> 

C P ©-JfiCjfcttSnfcX h U-vV- h* S N*tN 

Stl*. H©#Mtfc;feV>T, MftBL©/W^JI, 

< tfe h7>^^T r ©MirftJEEVthfrSK b^(Tn 

[0 0 9 8] «ffi©ft^Ttt, eyhUBL© 

3. ovfcRjg-r*tv>5«*«**. c©«^, team 

&£»fiS-r*ffi«jBEffl h 5>J?X^ttfi«fi«ffi l . 5 
VTftjlfcsns. y-HBfefL«»tt3nm, 
fittl-OOnmSTUifcsn, zn\Z£Qmi$t!tl% 

cMosy-h<Dmmmmm\t3 o p#s«*-c»ji 

[0 0 9 9] DRAMt^7W**mNf 
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+ *frb9>9Xi?Tr, Rtft&aHl&LC 1 (D— f 
[OlOO] fiC, &«J£fflh:7>^X*/£ttTDRA 

WHMCAU 01 3t»an*J:9a:li*ta: 

rRtfP^t*^h 5 PT r t. lOO+t^ 

©^©•7- KiKWL nR^WL p S:Eiftb^ttn«^?) 
fc<fc*. i^t, /*U-t*7l/-fOil>W t *«IC* 

immammtti*. 

[0 10 1] *Sttg©»«C*lt*»^-f 5> 

yfcov»T»wr*. 0121c, *«t«)»iic*ita 

LC3 3©**U*Jl'Rtf , t>*7>:/fc*iV»T. 
jE©«#«l (7-F»WL<0 : 3><h. <£«JE©fc# 
* <*>X7>7"(M»«lSEPn, SENp) &«iftft 

[0 1 0 2] 0 1 2 (a) fc«;&nfc*#«#'r<&*'f 
3>iWRASpfcWIHUT, H9HRLC3 1. L 
C3 2, LC 3 3<D^^5>^|SI}fflSn<5. 

[0 10 3] ^-f5>^M#RAS p*MW<*tft 
Si£*#taiSDC3 2, VDD/VCCl/^->7^ 
LS3 2^LT, 012 (b) CS3n&D-T3- 

jWMmR s t p*^<«snT»aia»L c3ii:# 

[0 10 4] Hatai&LC3 UlA^$n*a-7H^ 
XRAt<0>, RAc<0>, RAt<l>. RAc 
<l>CKJH;fct, 012 (c) fcw3nfc«k5 
£ 4 #© 9 - F SlW L © 5 "6 © V»-rn*-**« A-f l/^ 
*fcfc*. ::T, •7-H«WH4±«bfcJ;'5lC3. 

ovrc±#T*. 

[0 10 5] V»rft*09-F»WL#/WI/*Wfcfc 
'SnjMMttfcttoT. t?<yhi»MBLt<hBLc to 

[0106] £©&. iwiia*LC3 2*»6tH*anfc 

•fe>X7>^H»«#SENpRtfSEPii*»Hl 2 

(b) fcwanfcj^fc/vrwwfcfctK »a@i8&L 
c 3 3 fc«*n«-fc>x7>^«Htfl:*n*. tr<v h 

*&**B L t , B L c <D«ttffe«tJMR£*U dRUHMlC 1 . 
5V£TlCft:«. 
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[0 10 7] 5>^flM*RASp**H 1 2 

WJBUT. 012 (b) ©«fc^lC7-HttW»«R ST 
pfttp-WWCKQ. 012 (c) 0DJ:5fc4"6±* 

II, ■fc>X7>yWHflr^SENp**P-^;i'KK* 
HfcfcJ:D. *>X7>7tt#«tt«*K&0. t-yh 
aa*BL tRtfBLctt*©-fe>^«l^©fc»tO. 7 

10 [0 10 8] J36UfcHi0iMfc0^3>yfc*lirr 

fcSBTfc*. 7- H»WL««A-f l/*Wfcfc 

oT*>&*>X7>7IW*PflWSENp#A-r 1"<JHC 

BLc©Mfc£i;*«tt*#'h3iI*T. fft*fflb*Jl 

[0 10 91 *k. wfroawnittwr***. 'J* 

(5»-^««Mt«IOOlllWIB<ftO, K» 
20 *©«&*&£&*. 

toiio] *«to»iucJ:ntf. i«*ffi*jevcc. 

®*EE«WVDD©ai5iLfc«E£»K **V>ttB*ffiffl 

^st-r* 

[oni] (7) rnKDmrnwrn 
30 [0112] *&»©««&«. *%w&##^ia«:gii 

fc*tt**5AW?y-hCSG4 1 b&-9nV7r 
(t^fflf-^/v^rD-BF, tt^UJlfflf- 

[0 113] ^©»^©»aiaKLC4 1«*7AxP 
-^T&D, gfflHKLC4 2tt/W*»£0l*PG4 
2RtX7 J -^A'y7Tft"JfflI|ll^DBCC4 2-Cfe0, ft 
a@KL C 4 3 7 AS#?y- h C S G 4 1 Rtf x~ 
^^77D-BF, Q-BFTW. 

[0114] z.n*><D®&(D&mmm$. ±Mm6<nm 
40 noBrntmrnx-toz. v«. ^3>y«*tcLK P 

**aBfi*l«HllDC 4 2 , VDD/VCCWWS'^L S 
4 2«^bTHaH*LC4 1fc4*6n, *^3>^ 
®#CLKp#VDD/VCCW'W>'7*LS4 1, jSSE 
*t«E]&D C41^ LTHaiHB&L C 4 2 6 

n, iwiHiiLC4i^6a*an&*9A«R(i<*c 
sLpt, naB*LC4 2**6a*anfc5 , -^/ty 

7rIl«fDSEp, QSEpt^t&a@»LC4 3 

[0 115] «*«HI*DC4 1ttliaiBI*LC4 1 
50 t|P|»«BW«*#r*J:5fc«»WCWte«Wt* 
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*u )!iSffi«®BDC4 2ttttgiiBLC4 2 tm& 

*. VDD/VCC^P^7^LS4 1, LS4 2 

[0 116] iifiODRAMTIt ti vh^T^^t 
*V>mt2 0 0 MH z *M*«*a«W&W(M,stl*J: 

H©«/*£*©fWJ»^ffiT*.&. , 0 

[0 117] *5A«Ry-hcsG4na. -tr>*7 
ttsn*. -€-lt> naniK c^Axn-y) L C4 

9A«mkcsLp«(«Rsn. cni:»«anfc*5 
h c s g 4 1 mtKtzvy mm l t & 

B L c tr-^HMDQ t MDQc 

[0 118] MZ.ttgt&<Dl 6MUy hJI«£!DRAM 
TTtt, 12 8*Ox-^*tC*fr*eyMRO*»tt6 20 

[0 119] Lrt>U CO««Ttt. ±Eft6©$lg<Z) 

SnfcDRAMt;KO^i^| :< *5A«?fflHM* 
C S L p ©«JEE£* q£ U -fe^KD h ^ >i?X^ ©MffiVth 

ft#««SCSLp«. »*ffiR£&*. 30 
[0 12 0]-*, 12 a*©**-*****?-*** 
EMr-^nj; 77D-B FRtfSfc*ffl Uffix-^/X 

m^xmm b ? >vw?mi*?z z tarn* l 



[0121] zz\z, mnmmoijy&mmnmcs 

■Ltfi«EE«©r~^Xy7rK»«DSEp. QSE 
[0 12 2] Hi 5 fc, £©*a©IWHft#ftjSU * 

fttso^ic^w-ftiW^fc^^Tiiwr*. hi 5 40 

(a) K^$ttfc&«*£|rt^^$>^m#CLKp 
fcWJWLT, CODRAMttlWtS. *-f3>$W 
CLKp*lMHM:ft*i. «ffi*tfltia&DC4 
2, W>7^LS4 2*HTH1B (c) 

7Af3-^i»f# C S L E p 3*1, II 
SEIKLC4 1 (*5Af3-iO KA^n*. 

[0 12 3] £©flmcSLEpfcHJ|||U hsis&l 
C4 HCA73Sn**7A7K^CAt<0>, CA 
c<0X CAt<l>. CAc<l>|c^oT, 01 

5 (c) ic^sttfc j; 5 \z i 5&mmmm*c s so 



SLpli. ±a!Lfeck5{C2. 5 VtHSifiSmffi^T 

[0124]* y &mm*mC SLp WW Is^Mz 
fciCtfCfcoT. tfyh*g*fBL t. BLcif-^ 

[0 12 5] tnt^l;, HaHllLC4 2*»6ffl^ 

tt*ai WBt-* My 7 7 Q - B F fcjSttfcf 
/t» 7 7lllfitiD S E p , *«l»«Q S EpjJ«/W 
I^UCfc*. HOlWm. ftjfi-cfi 1 ~ 2 n s 

itiift****ffe-r«c:tt,*o. *7AajRttics 

A*777D-BF. MLfflr-M77 7 Q-BF 

[0 12 6] ±Eft6®*tt®»tt£ntt(~. ^jfi© 

tt. /W*«£ffi<-f flAtf, 2 0 0M 

i. /^fi©iSSf|J2nsam 
[0 12 7] *©-#T, /^X**tfi-r#Tt>. ftf^ 

-^t77rQ-BF€i^4i. **WU^At 

t, BLcO«te©K(£H«*S*R3-B-*Ci*tT^f 
£©±3fc»ff*JSt!WB*** 

flCSLptr-M-^rlKUifQSEp, DS 
E p £©!«©*< 5 >f ©*»a#HHfc&* 
•5. 

[oi2 8] ctuzML, *mteoMM\z±ntf. mm 

SEpSyDSEpt©^5 >;?©Sg&tt£, ro© 
«S«ffiVCC, VDD*<«3ibT«ftLfc^i;fc»^ * 

[oi2 9] ±aufcsm©»iBttnrti>b-«T* 

0, *%K*|git-r« ! b©Tfi^Vi 0 HjLtf, ±ES2 
^*7©*tl©jttSo»«-cttDRAM*«jfc:*JfrR 
WLT^«. L^b, *%W«DRAMiC|SSr. 
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[0 13 0] 

[5&W©#)£] CU:««L-fcJ:7fc. *3SW©«?[!1& 

n«sntftfft5» i . * 2 wtfta@KoA^fiij 
ic, wen«2. m©«E*E#MJ£n. 

o«wt*#-r*h9>^^**tr*2, SSI ©««£*« 

5 *agfg«i * h ? > 'J * * mamwwtfm s * 

T. Mil. $2©ifcais]8&a^©tt:M<&£SnRtf& 

»t**n*lilK©Rii^*l»ihb«i^©ft€<Woi«ja 
[HiH©«**ttW] 

[0 1 1 *iew©« 1 0mmoBm\z&zn?®&<»to 

[0 2] **W©tB2©«tt©»*KJ:* i l i »»E** 
«©«MES*bfc7*P?*H. 
[0 3 ] *%IB©£ 3 ©3ttl©W*C«t **»*E«« 

[04] tt*©¥*fl*«SWfc*tt*^<D«*«>* 

[0 5] ±CIB2, Xtt83©*l«©JEH8£<t*¥*# 

ia*siit*3tt'5^©affi^** bfc85iw ®« 

[0 6] *5gW©SM©£ii©BJ§lcJ:*¥##E»£ 
«©1«fi!c*^bfclHl^0. 

[07] ##^fEtft^llfC*3tt5a«^l8T©m#©& 
^©^t^^T^-f A^-V- K 

[08] «*©¥»fttEttS«K****«*©«»©* 

[09] ±E^4©^]i©^«lliJ:5¥#^E«Sil{' 
*tt4«^©«^©^t**-r^-f A^-K 
[0 1 0 ] *56^©m 5 ©*«©»«fc*6*»*E1t 

gai©*fi)c*^bfcigK0. 

[011] *»W©fM©^©»»£***»*E« 

g«©«ifi!c**bfciai&0. 

[012] H*6©*K©W«KJ:*¥»fttBtt8*fc 
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[013] <S«EEfflh7>^X^T?«tBRSn/S:CMOS 
- D R AM-fe;l/7 W ©1*l££S t fc®K0. 

[014] *RW©*7©*llS©#f^**¥**e* 
£«©ftfi)c£*L/tl§g&0. 

[015] ^7©IIJ6©^«ll'a:2' i i 4 #^E«SltfI 
fctt*{S#©R^©£{L«:^T:M Z^+- K 

DC 1 ~DC 2, DC11-DC12. DC31-DC 
i 32.DC41~DC42 jli£*lfllttai& 

LC1-LC3. LC11-LC13. LC31-LC 
33. LC41~LC43 HSiaK 
INPUT A^(t# 
0UT1. OUT 2 W*JfS# 
CLKCp 7Py£ 

LSI. LS3. LSI l-LSl 2, LS31-LS 

32. LS41-LS42 VDD/VCCl^k>7* 

LS2, LS3 3 VCC/VDDU*JI<5'7* 

CSLPG CSL/WXf££88 
0 DQPG DQ/t;UXf&£88 

CD *7Af3-^ 

DQCL DQMmtillllfr 

CSL0-CSL3 *9ASJ?i» 

DQL 0~DQL 1 T— ^11 

I/O0~I/Ol 

RD D-xP-y 

MC **'J-fefc 

MCA ^'J-feJUTW 

B L 0~BL 3 fcf-yMlfc 
10 WL0~WL3 

CSG0~CSG3 fiyUmSif-V 

SN XHz-^-H 

D-BF #£k*fflA*y7r 

Q-BF WWaW8/ty7r 

PG /wxS8£lsi& 

SEPn, SENp -fe>XT>7"ftiJP*ft 

BLt, BLc My MS 

CP 

DB 0~DB 3 f-^7 7T 
40 F/F 7Uv7*70y7" 
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[012] 



[013] 



I 




HI 



W 1.BV 
0.76V 







f WL 















DO 



DO 



Dt> 



CMOe-0RAM«*7U<< 



[015] 



[014] 






_ C8Lp<0> _ _ C8Lp<1> 

3fi 



F^-A(#^) 5J056 AA04 BB38 BB40 CC05 CCI5 
CC2I DDI 2 DD29 DD51 EE08 
FF01 FFIO GG09 KKOl 
5M024 AA21 AA41 BB04 BB27 BB33 
BB35 CC82 DD30 DD62 DD63 
DD85 DD90 FF02 FF03 GGOl 
PPOl PP02 PP03 PP07 PPIO 



